The flavin-containing monooxygenase of mouse kidney. A comparison with the liver enzyme.
Flavin-containing monooxygenase (FMO; EC 1.14.13.8) was purified from mouse kidney microsomes and compared to that isolated from mouse liver microsomes. The purified enzymes from kidney and liver appeared as a single band on sodium dodecyl sulfate-polyacrylamide gel electrophoresis with an apparent molecular weight of 58,000 daltons. On wide range (pH 3.5 to 9.0) isoelectric focusing, FMOs from kidney and liver resolved as a single band with an isoelectric point of 8.2. The enzymes from both kidney and liver have a pH optimum of 9.2. Thiobenzamide-S-oxidation catalyzed by both enzymes was sensitive to inhibition by the competitive inhibitors thiourea and methimazole. At an n-octylamine concentration of 3 mM, thiobenzamide-S-oxidation by the kidney FMO was increased by 122% and that by the liver FMO by 148%. Km and Vmax values were determined and compared between the two tissue enzymes for xenobiotic substrates containing nucleophilic nitrogen, sulfur or phosphorus atoms. In general, for most FMO substrates, Km and Vmax values were similar between kidney and liver FMO with only a few exceptions. The Km and Vmax values for fenthion for kidney were only half of those observed for liver FMO. Fonofos was unusual in having a low Km as well as a low Vmax for both tissue enzymes. Anti-sera developed to the FMO purified from kidney and liver showed cross-reactivity with each purified enzyme as well as with a protein with the same molecular weight as the purified FMO present in both kidney and liver microsomes. These bands showed equal intensity based on an equivalent amount of protein. Analysis of kidney and liver FMO by proteolytic digestion followed by visualization of peptides by silver staining or immunoblotting showed only minor differences between the enzymes of the two tissues. The amino acid composition of both mouse kidney and liver FMO was low in methionine and histidine and rich in aspartate/asparagine, glutamate/glutamine, leucine, valine and glycine. Edman degradation of the purified mouse kidney and liver FMO provided a single amino acid sequence of the NH2-terminus. This sequence matched exactly with the cDNA-deduced sequence reported for the pig and rabbit liver beginning with the fifth amino acid and contained the highly conserved FAD-binding domain Gly-X-Gly-X-X-Gly, commonly found in a number of other FAD-binding proteins. These studies indicate that the renal and hepatic forms of FMO from mouse are similar enzymes that are immunologically related and show only a few minor differences.